lower for the intervention than for the control group. Although this difference was not statistically significant, it corresponds with an estimated 0.4 life-years gained. From the British Doctors study 1 it is possible to estimate that an intervention that yielded an increased cessation rate at the 12-month follow-up of 30% (39% vs 9%) in smokers with the age distribution represented in this study would be expected to yield approximately 0.8 lifeyears. 9 The Table also shows lower hazard ratios for many specific causes of death in the intervention group compared with the control group, though none were statistically significant at conventional levels. As might be expected, the largest putative effect size was for lung cancer.
Funding/Support: The original screening of the Whitehall study was funded by the Department of Health and Social Security and the Tobacco Research Council. Dr Batty is a Wellcome Trust Fellow; Mr Shipley is supported by the British Heart Foundation; and Dr Kivimaki is supported by the Academy of Finland (Finland) and the National Heart, Lung, and Blood Institute (R01HL036310) and the National Institute on Aging (R01AG034454), National Institutes of Health (United States). Online-Only Material: The eTable is available at http: //www.archinternmed.com. 1 1 we showed that a strategy combining a prescribed and supervised mixed training program with structured exercise counseling is more effective than counseling alone in improving physical fitness, hemoglobin A 1c level and other modifiable cardiovascular risk factors, and coronary heart disease 10-year risk scores in a large cohort of sedentary subjects with type 2 diabetes mellitus. In addition, subjects participating in the supervised sessions performed a higher volume of physical activity (PA) compared with the control group.
However, long-term patient compliance with exercise recommendations is largely dependent on changes in quality of life (QoL) associated with training. Unfortunately, although increased PA is expected to improve QoL and most epidemiological studies have demonstrated an association between exercise and QoL in the general population, the very few intervention trials investigating the impact of structured exercise counseling or supervised training on physical and mental health and well-being in diabetic subjects have provided inconclusive results. We report herein data on the effect of supervised mixed exercise training on top of structured exercise counseling compared with counseling alone on QoL-related measures in subjects with type 2 diabetes participating in the IDES.
Methods. The design and methods of this multicenter randomized controlled trial have been detailed elsewhere (eAppendix; http://www.archinternmed.com). 1, 5 Sedentary patients with type 2 diabetes and metabolic syndrome (606 of 691 eligible patients) were enrolled in 22 outpatient diabetes clinics throughout Italy between October 1, 2005, and March 31, 2006, and randomized by center, age, and diabetes treatment to twice-a-week supervised training plus exercise counseling (EXE group) vs counseling alone (CON group) for 12 months.
The training program for the EXE group consisted of 150 min/wk in 2 supervised sessions of progressive mixed (aerobic and resistance) training. Subjects from both groups received a structured individualized counseling aimed at achieving the currently recommended amount of PA.
Prespecified secondary outcomes included healthrelated QoL, as assessed by the 36-Item Short Form Health Survey (SF-36) health survey, 6 previously validated in subjects with type 2 diabetes. 7 In addition to the 8 domains included in the instrument, physical and mental component summary measures were also computed and normalized to a mean (SD) population of 50 (10).
Mean changes in SF-36 measures (end of study−baseline) were compared between groups by analysis of covariance, with score changes as dependent variables; study arm as factor; and baseline score, age, sex, and body mass index as covariates. Because even small between-group differences could reach statistical significance owing to the large number of patients evaluated, we also estimated effect size, which is the difference in score between groups divided by the pooled standard deviation of the score at baseline. The generally accepted benchmarks are 0.20 for a small effect size, 0.50 for a moderate effect size, and 0.80 for a large effect size.
Results. Among study completers, baseline and end-ofstudy SF-36 questionnaires were available and fully evaluable for 260 patients in the CON group (94.5%) and 278 patients in the EXE group (96.5%). Baseline patient characteristics were similar in the 2 groups.
At baseline, SF-36 scores did not significantly differ between study groups, except for a significantly higher score in the energy/vitality domain in the EXE vs CON group (P=.03; Table) . After 12 months of follow-up, QoL markedly improved in all the areas investigated except physical functioning in the EXE group, while all scores worsened in the CON group. This translated into marked between groups differences for all SF-36 scores, the relevance of which is further documented by effect sizes, approaching or exceeding the 0.80 value for physical health measures (0.90 for physical component summary) and largely exceeding the value of 0.50 for all mental health measures (0.61 for mental component summary) (Table) .
Comment.
Results of the IDES show for the first time to our knowledge that supervised mixed exercise training on top of counseling significantly improves both physical and mental QoL scores. This finding is consistent with previous reports in the general population showing an association between exercise and QoL. 8 Moreover, it is consistent with a previous small-sized trial in 51 patients with type 2 diabetes 2 and also with a large randomized controlled trial conducted in sedentary postmenopausal women with elevated systolic blood pressure. 9 Toobert et al 3 also reported a significant effect on QoL of a lifestyle intervention including a mixed selfdirected PA program in postmenopausal women with type 2 diabetes; however, significance was driven solely by an improvement of a diabetes-specific measure of QoL, whereas the physical and mental health scores of the 12-item Medical Outcomes Study (MOS-12), a brief version of the SF-36, were unchanged. Finally, our data are only in part consistent with a recent study from Reid et al, 4 who found that resistance exercise was better than aerobic or no exercise for improving physical health in Mean changes in quality of life scores (end of study − baseline) are compared between groups by analysis of covariance, with score changes as dependent variables, study arm as factor, and baseline score as a covariate. subjects with type 2 diabetes status, whereas no exercise was superior to resistance and combined exercise for improving mental health status. The authors claimed insufficient statistical power and/or the effect of fatigue to explain the lack of improvement in the physical component summary measures with mixed training and attributed to a "reversion to the mean" phenomenon the improvement in the mental component summary measures in the control group, starting with a lower mean score at baseline than the exercise intervention groups.
A possible limitation of this study, in addition to intrinsic limitation of the SF-36 survey, is the unblinded design, though blinding is not feasible in clinical trials using behavioral interventions. Strengths of this study are that it was multicenter, thus less dependent on local factors, and of larger size and longer duration than other exercise intervention trials in patients with type 2 diabetes, including those assessing QoL and well-being measures. [2] [3] [4] In conclusion, this large trial shows that the health benefits induced by supervised mixed exercise training on top of counseling include a significant improvement of physical and mental health-related QoL measures. Thus, this intervention strategy may be effective for promoting permanent lifestyle changes in subjects with sedentary habits, such as patients with type 2 diabetes. 
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